Bending the Rules in the Commercial Goods Road Transport Sector  by Njå, Ove et al.
 Procedia - Social and Behavioral Sciences  48 ( 2012 )  2336 – 2350 
1877-0428 © 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of the Programme Committee of the Transport Research 
Arena 2012  
doi: 10.1016/j.sbspro.2012.06.1205 
7UDQVSRUW5HVHDUFK$UHQD±(XURSH
%HQGLQJWKHUXOHVLQWKHFRPPHUFLDOJRRGVURDGWUDQVSRUW
VHFWRU
2YH1MnD*HLU6YHUUH%UDXWE2YH(ULN9LNDF
D8QLYHUVLW\RI6WDYDQJHU8OODQGKDXJ6WDYDQJHU1RUZD\
E6WRUG+DXJHVXQG8QLYHUVLW\&ROOHJH+DXJHVXQG1RUZD\
F657UDQVSRUW(QHUJLY7DQDQJHU1RUZD\


$EVWUDFW
7KLVDUWLFOHFKDOOHQJHVWKHFRUHDVVXPSWLRQVRQEHKDYLRUZLWKLQWKHFRPPHUFLDOWUDQVSRUWVHFWRU,WLVRIWHQWDNHQIRU
JUDQWHGWKDWDFWRUVLQWHQGWRIROORZSXEOLFUHJXODWLRQVDQGWKDWWKHDXWKRULWLHV¶HQIRUFHPHQWRIFULPLQDOOLDELOLW\LVD
VXIILFLHQWPHDVXUHWRHQVXUHWKHH[SHFWHGEHKDYLRU'HVSLWHOLPLWHGDFFHVVWRDFFLGHQWGDWDRQURRWFDXVHVZHFODLP
WKDW ULVN LQ WKH WUDQVSRUW VHFWRU KDV FKDQJHG VLJQLILFDQWO\ RYHU WKH SDVW WHQ \HDUV 3URIHVVLRQDO FRPSHWHQFH
LQFUHDVLQJO\DSSHDUVWRPHDQFRPSHWHQFHLQWKHDUWRIEHQGLQJUXOHVDQGUHJXODWLRQV7KHUHDVRQVIRUWKLVSHUWXUELQJ
WUHQGQHHGWREHLQYHVWLJDWHG,QWKLVDUWLFOHZHUHVWULFWRXUDQDO\VLVWRWKHHOXFLGDWLRQRIGLIIHUHQWFDWHJRULHVRIUXOH
EHQGLQJLQWKHOLJKWRISRVVLEOHUDWLRQDOLWLHVIRUVXFKEHKDYLRUV7KHVWXG\GRHVQRWDLPWRSUHVHQWHYLGHQFHRIDQ\
EUHDFKHVRIODZEXWLVUDWKHUDQDWWHPSWWRLOOXVWUDWHLVVXHVLQDVHFWRUWKDWLVYHU\GLIILFXOWWRUHJXODWHHPSKDVL]LQJWKH
NH\IRUFHVWKDWLQIOXHQFHVDIHW\UHODWHGDVSHFWVRIWKHWUDQVSRUWVHFWRU)RUWKLVSXUSRVHZHQHHGWRDGGUHVVWKHKROLVWLF
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,QWURGXFWLRQ
5RDGWUDQVSRUWLVWKHGRPLQDQWFRPPHUFLDOWUDIILFPRGHRQWKHPDLQODQG6HDWUDQVSRUWDWLRQFRYHUVD
ODUJHYROXPHEXWLQJHQHUDOGRHVQRWFRPSHWHZLWKJRRGVWUDQVSRUWE\URDG$SSUR[LPDWHO\RIDOO
JRRGV WUDQVSRUWHGE\ ODQG DUH FDUULHG OHVV WKDQNP(YHQ WKRXJKKHDY\YHKLFOH GULYHUVZRUN XQGHU
FRQVLGHUDEOHHFRQRPLFSUHVVXUHWRPDLQWDLQWKHLUEXVLQHVVHVWKH\VHHPWRKDYHKLJKHUGULYLQJVWDQGDUGV
WKDQ RWKHU URDG XVHUV ,Q )LQODQG IRU H[DPSOH  RI WKH DFFLGHQWV ZKHUH WUXFN GULYHUV KDG EHHQ
LQYROYHG ZHUH FDXVHG E\ RWKHU URDG XVHUV +lNNlQHQ 	 6XPPDOD  +RZHYHU YHU\ IHZ WUXFN
DFFLGHQWVDUHLQYHVWLJDWHGLQGHSWKWRGHWHUPLQHWKHFRQWULEXWLQJIDFWRUV
1RUZHJLDQURDGWUDIILFKDVVDIHW\VWDQGDUGVDPRQJWKHKLJKHVWLQWKHZHVWHUQZRUOG(OYLN0\VHQ	
9DD  ,Q  WKH 1RUZHJLDQ FRPPHUFLDO WUDQVSRUW LQGXVWU\ H[FOXGLQJ SLSHOLQH WUDQVSRUWDWLRQ
DFFRXQWHG IRU   RI WKH JURVV QDWLRQDO SURGXFW DQG   RI HPSOR\PHQW -RLQWVWRFN FRPSDQLHV
LQYROYHGLQJRRGVWUDQVSRUWKDGRQDYHUDJHORZHURSHUDWLRQDOSURILWPDUJLQVWKDQFRPSDQLHVLQRWKHUSDUWV
RIWKHEXVLQHVVVHFWRULQ7KHDYHUDJHRSHUDWLRQDOPDUJLQIRUWKHSURIHVVLRQDOWUDQVSRUWVHFWRUZDV
 ZKLOH LW ZDV  IRU WKH UHVW RI WKH LQGXVWU\ VHFWRU RQ WKH 1RUZHJLDQ PDLQODQG 7KH SURILW
PDUJLQLQLQFUHDVHGE\RYHUD]HURLQFUHDVHLQ
$SSUR[LPDWHO\RIDOOIDWDOURDGDFFLGHQWVLQ1RUZD\LQYROYHKHDY\YHKLFOHV6DJEHUJ7KH
FRPPHUFLDO URDG WUDQVSRUWVHFWRU LV WKXVRIWHQ LQYROYHG LQVHULRXVDFFLGHQWVZKLFKPD\EHUHJDUGHGDV
WKH WLS RI WKH LFHEHUJ LQ WHUPV RI URDG FRQIOLFWV ,Q WKLV FRQWH[W FRQIOLFWV FDQ EH GHILQHG DV KD]DUGRXV
VLWXDWLRQV QHDU DFFLGHQWV DQG DFFLGHQWV LQ URDG WUDIILF 7KHUH DOVR VHHP WR EH PDQ\ FRQIOLFW LVVXHV
EHWZHHQ WKH DXWKRULWLHV DQG WKH WUDQVSRUW FRPSDQLHV )RU H[DPSOH WKH 1RUZHJLDQ 3XEOLF 5RDGV
$GPLQLVWUDWLRQ 135$ VXEPLWV UHSRUWV WR WKH (XURSHDQ &RPPLVVLRQ FRQFHUQLQJ LQIULQJHPHQWV DQG
SHQDOWLHVIURPURDGFKHFNV2YHURIWKH$'5YHKLFOHVFKHFNHGLQZHUHWKHVXEMHFWRI
SROLFH UHSRUWV$ UHVSRQGHQW IURP WKH135$ LQ WKH 6RXWK5HJLRQ FODLPHG WKDW WKHUHZHUHQR VLJQVRI
LPSURYHPHQWVLQWKHLQGXVWU\7KH6RXWK5HJLRQKDGDUDWHRISROLFHUHSRUWHGYHKLFOHVRIRYHUEXW
WKLV KLJK ILJXUHZDVGXH WR WKHPHWKRGRI VHOHFWLQJYHKLFOHV IRU URDG FKHFNV7KH UHVSRQGHQWZDV DOVR
YHU\ FULWLFDO RI WKH SUDFWLFDO XVH RI WKH LQIRUPDWLRQ V\VWHPV UHODWHG WR WKHVH URDG FKHFNV EHFDXVH WKH
135$ QHYHU JRW DQ\ IHHGEDFN WKDW FRXOG EH XVHG LQ WKHLU RZQ SODQQLQJ RU SULRULWL]LQJ LQ UHJDUG WR
FKHFNLQJ $'5 YHKLFOHV 1Mn 	 9DWQ  +RZHYHU PDQ\ WUDQVSRUW FRPSDQLHV H[SUHVV D EDVLF
FRQFHUQ´,WLVQRWSRVVLEOHWREHLQWKHFRPPHUFLDOJRRGVWUDQVSRUWEXVLQHVVWRGD\ZLWKRXWEHQGLQJUXOHV´
7KLV DUWLFOH FKDOOHQJHV WKH VFLHQWLILF ZRUOG¶V DELOLW\ WR SHQHWUDWH WKH FRUH DVVXPSWLRQV ZLWKLQ WKH
FRPPHUFLDO WUDQVSRUW VHFWRUFRQFHUQLQJERWKGULYHUDQGPDQDJHUEHKDYLRU ,W LVRIWHQ WDNHQ IRUJUDQWHG
WKDW WKH DFWRUV¶ LQWHQWLRQV DUH WR IROORZ UXOHV DQG UHJXODWLRQV DQG WKDW WKH DXWKRULWLHV¶ DGPLQLVWUDWLRQ
VXUYHLOODQFHDQGH[HFXWLRQRIFULPLQDOOLDELOLW\DUHFRQVLGHUHGVXIILFLHQW'HVSLWHWKHODFNRIGDWDRQWKH
URRWFDXVHVRIDFFLGHQWVZHZRXOGOLNHWRDUJXHWKDWWKHWUDQVSRUWVHFWRUKDVFKDQJHGVLJQLILFDQWO\RYHU
WKH SDVW WHQ \HDUV ZLWK WKH HPSKDVLV QRZ RQ FXOWLYDWLQJ WKH DUW RI VWUHWFKLQJ UXOHV DQG UHJXODWLRQV
5HVHDUFK LV QHHGHG RQ ZK\ WKLV LV VR EXW LQ WKLV DUWLFOH ZH UHVWULFW RXU DQDO\VLV WR GHILQLQJ GLIIHUHQW
FDWHJRULHV RI KRZ DQG ZKHQ UXOHV DQG UHJXODWLRQV DUH EURNHQ DQG VXEVHTXHQW UDWLRQDOLWLHV IRU VXFK
EHKDYLRUV 2XU GLVFXVVLRQ FRQVLGHUV WKH FRQWURYHUVLHV EHWZHHQ VKDUSHQG IDLOXUHV ZKLFK DUH HDVLO\
REVHUYHGDQGEOXQWHQGEHKDYLRUVE\GLIIHUHQWDFWRUVZLWKUHVSRQVLELOLWLHVIRUHQVXULQJVDIHWUDQVSRUW7KH
VWXG\ LV DQ DWWHPSW WR VFUXWLQL]H D VHFWRU WKDW LV YHU\GLIILFXOW WR UHJXODWH HPSKDVL]LQJ WKHNH\GULYLQJ
IRUFHVWKDWLQIOXHQFHGLIIHUHQWDVSHFWVRIWKHWUDQVSRUWVHFWRU

 $'5 ± $FFRUG HXURSpHQ UHODWLYH DX WUDQVSRUW LQWHUQDWLRQDO GHV PDUFKDQGLVHV GDQJHUHXVHV SDU URXWH 81¶V HFRQRPLF
FRPPLVVLRQIRU(XURSH5HJXODWLRQVUHJDUGLQJWUDQVSRUWRIGDQJHURXVJRRGVE\URDGZLWKJXLGHOLQHV
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7KH1RUZHJLDQWUDQVSRUWV\VWHPDQGUHJXODWLYHSUHPLVHV
7KH1RUZHJLDQURDGWUDQVSRUWV\VWHP
7KHURDG WUDQVSRUWVHFWRUKDVEHHQ LQFUHPHQWDOO\GHYHORSHGIURPWKHGD\VRI WUDQVSRUWRQIRRWRURQ
KRUVHEDFN6LQFHWKHLQWURGXFWLRQRIPRWRUL]HGYHKLFOHVWKHSULQFLSOHKDVEHHQWKDWHYHU\RQHLVDOORZHGWR
GULYHPHDQLQJWKDWYHU\IHZDSSOLFDQWVIRUDGULYLQJOLFHQVHDUHUHMHFWHGRUUXOHGRXWGXULQJWUDLQLQJ7KH
1RUZHJLDQ URDG V\VWHP KDV EHHQ GHYHORSHG RQ WKH EDVLV RI D SROLF\ WKDW GHYLDWHVPDUNHGO\ IURP WKDW
IRXQG LQ PRVW RWKHU :HVWHUQ (XURSHDQ FRXQWULHV ,Q 1RUZD\ WKHUH KDV EHHQ D WUDGLWLRQ GHFLGHG E\
SDUOLDPHQW WRSULRULWL]H WKHEXLOGLQJ DQG UHQHZDORI ROGIDVKLRQHGQDUURZ URDGV WKURXJKRXW WKH FRXQWU\
UDWKHUWKDQWRGHYHORSHIIHFWLYHWUXQNURDGV\VWHPVZKHUHWUDIILFORDGLVKLJK%RJH
7RGD\DSSUR[LPDWHO\NPRIWKHURDGVLQ1RUZD\DUHGHILQHGDVPDLQURDGVDGPLQLVWHUHGE\WKH
1RUZHJLDQ 3XEOLF 5RDGV $GPLQLVWUDWLRQ ZKLFK LQFOXGH WKH 7(51ÁURDGV 7KH UHJLRQDO JRYHUQPHQWV
DGPLQLVWHUWKHRWKHULQWHUPXQLFLSDOURDGVDSSUR[LPDWHO\NPDQGILQDOO\WKHORFDOJRYHUQPHQWV
DUHUHVSRQVLEOHIRUURDGVZLWKLQFLWLHVWRZQVDQGPXQLFLSDOLWLHV
5HJXODWRU\UHJLPHV
7KHUHJXODWLRQVJRYHUQLQJWKHWUDQVSRUWDWLRQVHFWRUKDYHWUDGLWLRQDOO\EHHQGHWDLORULHQWHGEXWDUHQRZ
JHQHUDOO\LQIOXHQFHGE\DPRUHSHUIRUPDQFHEDVHGSHUVSHFWLYH,QWKHURDGVHFWRUWKHSHUIRUPDQFHEDVHG
UHJLPHGRHVQRWVHHPDVSURPLQHQWDVLQWKHUDLOZD\VHFWRUIRUH[DPSOH,QWKHUDLOZD\VHFWRURSHUDWRUV
DUHH[SHFWHGWRSHUIRUPWKHLURZQULVNDQDO\VHVDVDEDVLVIRUWKHLUULVNJRYHUQDQFH,QWKHURDGWUDQVSRUW
VHFWRU RSHUDWRUV DUH VWLOO JHQHUDOO\ERXQG WRREH\H[SOLFLW OHJDO UHTXLUHPHQWV$Q H[DPSOHRI WKLV TXLWH
GHWDLOHGDSSURDFKLVWKH(XURSHDQ&RXQFLO5HJXODWLRQ((&WKDWUHJXODWHVKRXUVRIVHUYLFHIRU
WUXFNGULYHUV7KLVUHJXODWLRQLQWURGXFHGVLPLODUUXOHVDOORYHU(XURSHLUUHVSHFWLYHRIYDU\LQJFRQWH[WXDO
ULVNIDFWRUVVXFKDVZHDWKHUFRQGLWLRQVGLIIHULQJGD\OLJKWSHULRGVHWFWKDWPD\EHYHU\UHOHYDQWVHHQIURP
DULVNDQDO\WLFSHUVSHFWLYH
6LQFHWKHPLGVWKHUHKDYHEHHQH[WHQVLYHFKDQJHVLQWKHUHJXODWRU\IUDPHZRUNIRUWUDQVSRUWDWLRQ
7RDJUHDWH[WHQW WKHVHFKDQJHVKDYHEHHQGULYHQE\ LQWHUQDWLRQDO UHJXODWRU\GHYHORSPHQWVQRW OHDVWDW
(XURSHDQOHYHO WKURXJK WKH(87KHPDLQLGHDEHKLQGWKHVHUHJXODWRU\DQGDGPLQLVWUDWLYHFKDQJHVLV WR
GHYHORS HFRQRPLF HIILFLHQF\ DQG IDFLOLWDWH JURZWK LQ(XURSH WKURXJK IUHHPRYHPHQW RI FDSLWDO JRRGV
VHUYLFHVDQGSHUVRQQHO7KHVDIHW\DVSHFWV UHODWHG WR WKHVHIXQGDPHQWDO IUHHGRPVDUH LGHDOO\JXDUDQWHHG
WKURXJK ³KDUG´ UHJXODWLRQ OHJLVODWLRQ RU ³VRIW´ UHJXODWLRQ HJ LQGXVWU\ VWDQGDUGV ,Q DGGLWLRQ WR
SURWHFWLQJWKHSXEOLFUHJXODWLRQRIVDIHW\LVVXHVLVDOVRPHDQWWRVHFXUHDQHTXDOFRPSHWLWLYHSODWIRUPIRU
GLIIHUHQWVHUYLFHSURYLGHUV)URPWKHHDUO\VLWZDVWKH(8¶VLQWHQWLRQWRSXWJUHDWHUHPSKDVLVXSRQ
SHUIRUPDQFHEDVHGUXOHVWKH³QHZPHWKRGDSSURDFK´LQWKHLUOHJLVODWLRQ
6RPHRIWKHVDIHW\UHTXLUHPHQWVHVSHFLDOO\WKRVHFRQVLGHUHGWREH³VRIW´UHJXODWLRQDUHLQWHQGHGWREH
HQIRUFHGWKURXJKFRQWUDFWXDOUHODWLRQVEHWZHHQGLIIHUHQWSDUWLHVRUHYHQEHFRQVLGHUHGDVDEDVLFUHIHUHQFH
IRUIRUPDOUXOHVH[SUHVVHGDVSHUIRUPDQFHEDVHGOHJLVODWLRQ
7KH VDIHW\ UHJXODWLRQV DUH HQIRUFHG E\ WKH DXWKRULWLHV WKURXJK PRUH RU OHVV VSHFLDOL]HG VXSHUYLVRU\
ERGLHV 7KH GHJUHH RI FRPSOLDQFH ZLWK DQG HQIRUFHPHQW RI VDIHW\ UHJXODWLRQV YDULHV FRQVLGHUDEO\
EHWZHHQGLIIHUHQWWUDQVSRUWVHFWRUVLQ1RUZD\7KLVPD\LQIOXHQFHWKHOHYHORIVDIHW\DQGOHDGWRDSSDUHQW
GLIIHUHQFHV LQ HIILFLHQF\ EHWZHHQ VHFWRUV DQG SRVVLEO\ DOVR EHWZHHQ FRPSDQLHV EDVHG LQ GLIIHUHQW

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FRXQWULHV 6XFK GLIIHUHQFHV KDYH EHHQ GHVFULEHG EHWZHHQ FRXQWULHV EXW KDYH QRW UHDOO\ EHHQ SHQHWUDWHG
FDXVDOO\
5HVHDUFK IURP WKH SHWUROHXP VHFWRU LQGLFDWHV WKDW LW PD\ EH GLIILFXOW WR GHYHORS DQG HQIRUFH
SHUIRUPDQFHEDVHG UHJXODWLRQV ZKHUH WKHUH LV D ODFN RI FRRSHUDWLRQ DQG FRQVHQVXV EHWZHHQ WKH DFWRUV
UHJXODWRUVDVZHOODVRSHUDWRUV3HUIRUPDQFHEDVHGUHJXODWLRQVHHPVWRUHTXLUHDFWRUVZKRDUHIDYRUDEO\
LQFOLQHGDQGFDSDEOHRIFRRSHUDWLQJIRUWKHVDNHRIFRQWLQXRXVGHYHORSPHQWRIVDIHW\VWDQGDUGV/LQG¡H
%DUDP	%UDXW
7KHFRPPHUFLDOURDGWUDQVSRUWV\VWHP
7KH URDG WUDQVSRUW VHFWRU LV FKDUDFWHUL]HG E\ LWV XQUHVWULFWHG DYDLODELOLW\ WKH YDVW QXPEHU RI
SDUWLFLSDQWV ZLWK FRPSOHWHO\ GLIIHUHQW JRDOV DQG SUHIHUHQFHV LWV FRPSOH[LW\ DQG LWV FRPSUHKHQVLYH
UHJXODWLRQ 7KH VWUXFWXUH RI RUJDQL]DWLRQV UHVSRQVLEOH IRU KDQGOLQJ JRRGV WUDQVSRUW IURP FRQVLJQRU WR
FRQVLJQHH LV FRPSOH[ZLWKPDQ\SDUWLHV LQYROYHG DQG HDFKZLWK D OLPLWHG VHW RI DFWLYLWLHV DQGXQFOHDU
UHVSRQVLELOLWLHV 6XSHUYLVRUV KDYH IUDJPHQWHG DUHDV RI H[SHUWLVH DQG WKHLU IRFXV LV RQ VHFWRU
UHVSRQVLELOLWLHVFI)LJXUH3URGXFWVWREHWUDQVSRUWHGDUHRIWHQPDQXIDFWXUHGSDFNHGDQGSUHSDUHGIRU
WUDQVSRUWE\WKHFRQVLJQRU8SRQUHTXHVWDQGLQPDQ\FDVHVRUJDQL]HGE\DVKLSSLQJDJHQWWKHSURGXFWV
DUHSLFNHGXSE\DFDUULHUQRUPDOO\DWUXFNGULYHU7KHJRRGVDUHRIWHQUHORDGHGRQWRWUDLQVDWWHUPLQDOVRU
LQKDUERUVIURPVKLSVWRWUXFNVDQGYLFHYHUVD7KHJRRGVDUHILQDOO\GHOLYHUHGDWWKHFRQVLJQHH¶VORFDWLRQ
$OO WKHVHIDFWRUVQHHGWREHLQWHJUDWHGZLWKWKHVFKHGXOHVYDOXHVDQGEDVLFDVVXPSWLRQVRIWKHGLIIHUHQW
DFWRUVGULYHUVWUDQVSRUWHQWHUSULVHVFRQVLJQHHVDQGFRQVLJQRUV


)LJXUHDVFKHPHRIWKHFRPPHUFLDOURDGJRRGVWUDQVSRUWV\VWHP
$GDSWDWLRQDVOHDUQLQJ±DWKHRUHWLFDOIUDPHZRUNIRUOHDUQLQJDQGSUHIHUHQFHV
%HORZZHFODULI\WKHFRQFHSWRI³UXOHEHQGLQJ´DQGDGDSWLYHEHKDYLRURQWKHHGJHRIDQGRXWVLGHWKH
OHJDOSHULPHWHU:HUHVWULFWRXUDWWHQWLRQWRUHFHQWGHFDGHVDQGIRFXVRQZRUNFOLPDWHDQGDWWLWXGHLQRUGHU
WRXQGHUVWDQGSDWWHUQV LQFRPPHUFLDOJRRGV WUDQVSRUW7KHVHSDWWHUQVFDQVSDQ IURPFRQVFLRXVFULPLQDO
'ŽŽĚƐ WůĂŶŶŝŶŐ WƌĞƉĂƌĞ ĨŽƌƚƌĂŶƐƉŽƌƚ
ZĞĐĞŝǀĞ
ŐŽŽĚƐ &ŽůůŽǁͲƵƉ
ŽŶƐŝŐŶŽƌ
^ŚŝƉƉŝŶŐĂŐĞŶƚ
ĐŚŽŽƐĞ ƚƌĂŶƐƉŽƌƚĞƌ
dƌĂŶƐƉŽƌƚĞƌŝƐ
ĞŶŐĂŐĞĚ
ŐƌĞĞŵĞŶƚ
ŽŶƐŝŐŶŽƌ Žƌ
ƐŚŝƉƉŝŶŐĂŐĞŶƚ dƌĂŶƐƉŽƌƚĞƌ
dƌĂŶƐƉŽƌƚĞƌ
KǁŶ
ƚƌƵĐŬƐ
,ŝƌĞ
ƚƌƵĐŬƐ
dƌĂŶƐƉŽƌƚĞƌ ŽŶƐŝŐŶĞĞ
dƌĂŶƐƉŽƌƚ
dƌĂŶƐƉŽƌƚĞƌÎ ZĞůŽĂĚŝŶŐ ϭÎ ͘͘͘ Î ZĞůŽĂĚŝŶŐ ŶÎ dƌĂŶƐƉŽƌƚĞƌ Ŷ
dŝŵĞ
ZĞ
ƐƉ
ŽŶ
Ɛŝď
ŝůŝƚ
ŝĞƐ
WŚ
ĂƐ
ĞƐ
/Ŷ
ƐƉ
ĞĐ
ƚŝŽ
ŶĂ
ŶĚ
ƐƵ
ƉĞ
ƌǀ
ŝƐŝ
ŽŶ
dŚĞWŽůŝĐĞ
Ͳ ĚƌŝǀŝŶŐďĞŚĂǀŝŽƵƌ
EŽƌǁĞŐŝĂŶ WƵďůŝĐZŽĂĚƐƵƚŚŽƌŝƚǇ
Ͳ ͟ƌŽĂĚ ƐŝĚĞĐŚĞĐŬƐ͕͟ ǀĞŚŝĐůĞ ĂŶĚůŽĂĚŝŶŐ
dŚĞEŽƌǁĞŐŝĂŶ >ĂďŽƵƌ/ŶƐƉĞĐƚŝŽŶ ƵƚŚŽƌŝƚǇ
Ͳ ǁŽƌŬŝŶŐ ŚŽƵƌƐ
EŽƌǁĞŐŝĂŶ WƵďůŝĐ
ZŽĂĚƐƵƚŚŽƌŝƚǇ
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UXOHEUHDNLQJ EHKDYLRU WR DGDSWDWLRQ WR D ZRUNLQJ FOLPDWH LQ ZD\V ZHOO DFFHSWHG E\ VWDNHKROGHUV RU
SURPLQHQWVHFWRUOHDGHUV
:H SUHVXPH WKDW VDIHW\ SHUIRUPDQFH LQ WKH FRPPHUFLDO JRRGV WUDQVSRUW V\VWHP LV LQIOXHQFHG E\
FRQWH[WXDO FRQGLWLRQV VXFK DV UHJXODWLRQV DXWKRULW\ LQYROYHPHQW LQGXVWU\ VWUXFWXUHPDUNHW FRQGLWLRQV
FRQWUDFW IRUPXODWLRQV WHFKQRORJ\ DQG WKH ZRUNLQJ FOLPDWH$ WKHRUHWLFDO IUDPHZRUN WR XQGHUVWDQG WKH
GLIIHUHQW DVSHFWV RI UXOHEHQGLQJ EHKDYLRU FRXOG WKHUHIRUH EH GHYHORSHG XVLQJ WKHRULHV RI OHDUQLQJ LQ D
VRFLRFXOWXUDOHQYLURQPHQW
$GDSWDWLRQDVOHDUQLQJ±DWKHRUHWLFDOIUDPHZRUNIRUOHDUQLQJDQGSUHIHUHQFHV
/HDUQLQJLQRUJDQL]DWLRQVLVRIWHQUHODWHGWRWKHDELOLW\RIQHZNQRZOHGJHDQGEHOLHIVWROHDGWRFKDQJH
LQ WKH UHOHYDQW VHWWLQJV :H H[WHQG WKLV WR DVVXPH WKDW OHDUQLQJ DOVR FRYHUV FRQILUPDWLRQ RI H[LVWLQJ
NQRZOHGJHDQGEHOLHIVDQGGHHSHUFRPSUHKHQVLRQRIH[LVWLQJSUDFWLFHV%UDXW	1Mn.QRZOHGJH
DQGEHOLHIVLQFOXGHWKHRUHWLFDOIDFWXDONQRZOHGJHDVZHOODVSUDFWLFDOVNLOOVDQGDWWLWXGHV'RQDOG6FK|Q
KDV IRFXVHG RQ UHIOHFWLRQ LQ DFWLRQ UHO\LQJ RQ TXDOLILHG SUDFWLWLRQHUV¶ DELOLW\ DQGZLOOLQJQHVV WR UHIOHFW
XSRQ WKHLURZQ OHDUQLQJSURFHVVHV 6FK|Q1RUPV DUHXQGHUVWRRG WREHD³JXLGH IRU WKHSURSHU´
)UHLOLFKLQZKLFKWKHDSSURSULDWHDQGWKHLQDSSURSULDWHFDQEHVWUHWFKHGQHJRWLDWHGDQGDGDSWHG
WR VSHFLILFEHKDYLRUDQG WUDQVSRUW VLWXDWLRQV SODQQLQJDVZHOO DVH[HFXWLRQ7KHVHH[SHFWDWLRQVZKLFK
ZLOO LQIOXHQFH IXWXUH EHKDYLRU DQG FRPSUHKHQVLRQ FRQFHUQ WKH IXQFWLRQV DQG VSHFLILF QHHGV WKDW WKH
WUDQVSRUWIXOILOVIRUWKHLQGLYLGXDODQGWKHLQGLYLGXDO¶VUHODWLRQWRWKHHQWHUSULVH1RZZHFDQWDONDERXW
EHOLHIVLQD)UHLOLFKPDQQHUDVD³JXLGHIRUWKHVPDUW´PHDQLQJDFHUWDLQUDQJHRIFRPPRQSHUFHSWLRQV
DERXWWKHW\SHRIEHKDYLRUOLNHO\WREHHIIHFWLYHLQDWWDLQLQJVSHFLILFEHQHILWVLQFHUWDLQFRQWH[WV
³$JXLGHIRUWKHVPDUW´FDQEHLQWHUSUHWHGDVSURPRWLQJUXOHEHQGLQJLQWKHVHQVHWKDWUXOHEHQGLQJKDV
FOHDU UDWLRQDOLWLHV KDYLQJ HLWKHU HFRQRPLF RU SUDFWLFDO EHQHILWV IRU VRPH RI WKH DFWRUV LQ WKH WUDQVSRUW
FKDLQ+RZHYHULWLVDVLPSRUWDQWWRUHYHDOWKHFRQWH[WXDOHQIRUFHPHQWVSRZHUVDVVXPSWLRQVHWFDVLWLV
WKH VKDUSHQG UXOHEHQGLQJEHKDYLRU6WXGLHVRIZRUNSODFH OHDUQLQJVKRZ WKDW OHDUQLQJ LQGDLO\ZRUN LV
YDOXHGDERYH LQLWLDOTXDOLILFDWLRQ WUDLQLQJ 7DEHU3OXPE	-ROHPRUH DQG WKDW OHDUQLQJ WKURXJK
SDUWLFLSDWLRQ DQG LQWHUDFWLRQZLWK FROOHDJXHV LV SURPLQHQW &DPSEHOO9HUHQLNLQD	+HUULQJWRQ 
&ROOLQ /DYH	:HQJHU /OR\G	 6RPHUYLOOH :HQJHU  7KHZD\ LQGLYLGXDOV
OHDUQWRWKLQNDQGEHKDYHLVODUJHO\DUHVXOWRIZKDWLVFRQVLGHUHGPHDQLQJIXODQGDGYDQWDJHRXVZLWKLQDQ
RUJDQL]DWLRQRUDPRQJVWDJURXSRIZRUNHUV6WXG\LQJOHDUQLQJSURFHVVHVFDQWKHUHIRUHSURYLGHYDOXDEOH
LQVLJKW LQWR KRZ UXOHEHQGLQJ EHKDYLRU GHYHORSV 3HUKDSVPRUH LPSRUWDQWO\ WKRXJK OHDUQLQJ SURFHVVHV
FDQH[SODLQZK\WKLVW\SHRIEHKDYLRUGHYHORSVDQGZK\LW LVVXVWDLQHG7KHILUVWFKDOOHQJH LV WRUHYHDO
KRZOHDUQLQJSURFHVVHVHYROYHLQWUDQVSRUWVHFWRUVLQWKHYDULRXVRUJDQL]DWLRQVDQGDWWKHLQGLYLGXDOOHYHO
7KLV LQFOXGHV D VWXG\ RI KRZ WUDQVSRUW DFWRUV OHDUQ IRUPDO DQG XQZULWWHQ UXOHV LQ FRPPHUFLDO JRRGV
WUDQVSRUW7KHUDWLRQDOLW\EHKLQGWKHLUGHFLVLRQVWREHQGWKHUXOHVPXVWEHWKHFRQILUPDWLRQWKDW LWZRUNV
DQGLWVHHPVWRZRUNEHWWHUWKDQEHLQJREHGLHQWWRWKHOHWWHURIWKHUHJXODWLRQV
7KHFRQWH[WRIPHDQLQJDQGDWWLWXGHIRUPDWLRQ
0HDQLQJ FDQ EH VHHQ DV WKH EHOLHIV JHQHUDOO\ FRPPRQ WR D JURXS RI SHRSOH IRU H[DPSOH ZLWKLQ D
WUDQVSRUW HQWHUSULVH 7KH SHUFHLYHGPHDQLQJ RI WUDQVSRUW YDULHV VXEVWDQWLDOO\ DPRQJ DFWRUV+RZ WKHVH
PHDQLQJVDUHFUHDWHGDQGGHYHORSHGDQGKRZWKH\LQIOXHQFHLQGLYLGXDODQGFROOHFWLYHEHKDYLRUPXVWEXLOG
XSRQ REVHUYDWLRQV DQG LQWHUSUHWDWLRQV RI LQWHUDFWLQJ LQGLYLGXDOV *HHUW]  7KH EHOLHIV PD\ EH VR
LQWHJUDWHGDQGWDNHQIRUJUDQWHGWKDWWKH\DUHQHYHUH[SOLFLWO\H[SUHVVHGRUTXHVWLRQHGDQGWKXVEHFRPH
GR[D %RXUGLHX  %RXUGLHX GLYLGHV H[SUHVVHG EHOLHIV LQWR WZR FDWHJRULHV WKH KHWHURGR[ DQG WKH
RUWKRGR[2UWKRGR[EHOLHIVDUHWKRVHWKDWSUHGRPLQDWHZLWKLQDVRFLRFXOWXUDOIUDPHZLWKLQDFRPPXQLW\
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LQDVRFLDODUHQDIRUH[DPSOHRQWKHURDGRULQDODUJHUVRFLHW\+HWHURGR[EHOLHIVDUHWKRVHRSSRVLQJWKH
RUWKRGR[DQGFDQEHD UHVXOWRI LQGLYLGXDO OHDUQLQJ3RZHU LVDQ LPSRUWDQWGLPHQVLRQ WRFRQVLGHUZKHQ
DWWHPSWLQJ WRXQGHUVWDQGRUWKRGR[DQGKHWHURGR[EHOLHIV'LIIHUHQWEHOLHIV LQ WKHJRRGV WUDQVSRUW VHFWRU
FDQ FRH[LVW DW GLIIHUHQW OHYHOV RI SRZHU$ FKDOOHQJH LV WR HVWDEOLVKZKDW DUH RUWKRGR[SHUFHSWLRQV DQG
ZKDW RSSRVLQJ KHWHURGR[ SHUFHSWLRQV LQ FRPPHUFLDO WUDQVSRUW 7KLV DSSURDFK PXVW LQFOXGH WKH
LQGLYLGXDO¶VVWULYLQJIRUDSRVLWLRQLQDJURXSRUKLVKHUUHVSRQVHWRWKHJURXS¶VKLHUDUFK\WKHPDUNHWDQG
VXFFHVVPHFKDQLVPVDVDFRQWULEXWLRQWRDFHUWDLQXQGHUVWDQGLQJRIGULYLQJEHKDYLRU³6RPHVSLQZHEVRI
PHDQLQJRWKHUVDUHFDXJKWE\WKHP´.HHVLQJ
'LIIHUHQWPHDQLQJVRI WUDQVSRUW LQD VRFLHW\RU LQDQHQWHUSULVH LQIOXHQFH WKHZD\ WKH LQGLYLGXDORU
VPDOOHU FRPPXQLWLHV XQGHUVWDQG WKH WUDQVSRUW SKHQRPHQRQ .HHSLQJ GLIIHUHQW DQG RIWHQ DQWDJRQLVWLF
PHDQLQJV DSDUW LV RIWHQ GHQRWHG DV FRPSDUWPHQWDOL]DWLRQ RI GLIIHUHQWPHDQLQJV 6WUDXVV  ,Q WKLV
SHUVSHFWLYH LW LV LPSRUWDQW WR DGGUHVV WKH GLIIHUHQW ³VWUHQJWK RI DWWLWXGH´ IRXQGDWLRQ LPLWDWLRQ
LGHQWLILFDWLRQRULQWHJUDWLRQ%XQNKROGW&RQVLGHUWUXFNGULYHUV7KH\DUHSRSXODUO\VHHQDV³URDG
FRZER\V´ZLWKEDGDWWLWXGHVWRURDGVDIHW\DVZHOODVWRWKHLURZQZRUNLQJHQYLURQPHQWDQGZHOOEHLQJ
$Q$PHULFDQVWXG\VKRZHGWKDWWZRWKLUGVRIORQJKDXOGULYHUVZHUHREHVHJUHDWO\LQFUHDVLQJWKHLUULVN
RIK\SHUWHQVLRQW\SHGLDEHWHVDQGFDUGLRYDVFXODUSUREOHPV:KLWILHOG-DFREVRQ3UDZLW]	/XNDV]XN
&RPSOLDQFHZLWK URDG WUDIILF UHJXODWLRQV FDQEH FRQVLGHUHG D VDIHW\PHDVXUH6WXGLHV VKRZ WKDW
PRUHWKDQ²SHUKDSVHYHQXSWR²RIORQJKDXOWUXFNGULYHUVEUHDNWKHKRXUVRIVHUYLFHUXOHV
%HLORFN%DDV&KDUOWRQ	%DVWLQ+HUW]3UHXVVHUHWDO
7KH UHSURGXFWLRQ RI WKH PHDQLQJ RI WUDQVSRUW EHKDYLRU ZLOO WDNH SODFH LQ WKH UHODWLRQV EHWZHHQ
FRPPXQLWLHVDQGVLWXDWLRQVGRPLQDWHGE\WKHWZRNLQGVRIVRFLDOLQWHUDFWLRQVWKHVWUXFWXUDOUHJXODWLYHDQG
WKHDQWLVWUXFWXUDOWUDQVERXQGLQJ6HFWRUVSHFLILFVWDQGDUGVRQVRXQGSURIHVVLRQDOSUDFWLFHDQGUHDVRQDEOH
FRQGXFW GHYHORSHGRQ WKHEDVLV RI SUDFWLFDO H[SHULHQFH DQG VFLHQWLILFEDVHGNQRZOHGJHPD\EH VHHQ DV
VRPHWKLQJLQEHWZHHQWKRVHH[WUHPHSRVLWLRQV
$M]HQ DQG )LVKEHLQ  GHILQH DWWLWXGH DV ´D OHDUQHG SUHGLVSRVLWLRQ WR UHVSRQG LQ D FRQVLVWHQWO\
IDYRUDEOHRUXQIDYRUDEOHPDQQHUZLWKUHVSHFWWRDJLYHQREMHFW´$WWLWXGHLVFRQVLGHUHGWREHDFRPSOH[
WKRXJKW FRQVWUXFWLRQZKLFK FDQQRW EH REVHUYHGGLUHFWO\ EXWPD\ EH UHYHDOHGPRUH RU OHVV GLUHFWO\ LQ
REVHUYDEOHEHKDYLRU7KXVDWWLWXGHFRQVLVWVRIDSHUVRQ¶VFRPSOH[ZD\VRIDFWLQJZKHQFRQIURQWHGZLWKD
VSHFLILFFKDOOHQJH%HUJHP
&DWHJRULHVRIREVHUYHGUXOHEHQGLQJEHKDYLRU
:HKDYHFDWHJRUL]HGUXOHEHQGLQJEHKDYLRUE\REVHUYLQJFHUWDLQW\SHVRIRSHUDWLRQVDWWKHVKDUSHQG
RIWUDQVSRUW7KLVPHDQVWKDWREVHUYDWLRQVDUHHDV\WRFDUU\RXWDQGRXUREVHUYDWLRQVDUHEDVHGRQPDQ\
\HDUVRIH[SHULHQFH LQ WKH1RUZHJLDQ WUDQVSRUW LQGXVWU\FRPELQHGZLWKGDWD IURPDFFLGHQW UHSRUWVDQG
NQRZOHGJHDERXWWKHUHJXODWRU\UHJLPH7KHZRUNLVQRWEDVHGRQDV\VWHPDWLFPDSSLQJRILQFLGHQWVEXW
LV UDWKHUDSUHVHQWDWLRQRI W\SRORJLHVPHDQWDVDEDVLV IRUSRVWXODWHV)XUWKHUPRUHGHWDLOHG VWXGLHVDUH
QHHGHG IRU D SURSHU GLVFXVVLRQ RI WKH SUHYDLOLQJ FRQGLWLRQV LQ WKH LQGXVWU\:H WKHUHIRUH SXW IRUZDUG
TXDOLWDWLYH GDWD UDWKHU WKDQ FRPSDULQJ GLIIHUHQW W\SHV RI SRVVLEOH FDXVHV DQG DFFLGHQWV RQ WKH EDVLV RI
TXDQWLWDWLYHGDWD
+RZHYHUYHU\IHZVWXGLHVDFNQRZOHGJHWKHFKDQJHVWKDWKDYHRFFXUUHGZLWKLQWKLVLQGXVWU\,QPRVW
FDVHV WUDQVSRUW RSHUDWLRQV DUH FDUULHG RXW ZLWKRXW DQ\ LQFLGHQWV RU DFFLGHQWV DQG SXEOLF VFUXWLQ\ KDV
WKHUHIRUHQRWEHHQUHJDUGHGDVLPSRUWDQW
$QH[DPSOHRID UXOHEHQGLQJVLWXDWLRQ LVGHSLFWHG LQ)LJXUH ,Q WKLV ILJXUH WKH WUXFNKDVQRWEHHQ
ORDGHGLQDFFRUGDQFHZLWKUHJXODWLRQV7KHUHDUFRQWDLQHUSURWUXGHVDQGWKHRYHUDOO ORDGOHQJWKH[FHHGV
P 7KH FDUJR KHLJKW LV P ZKLFK H[FHHGV WKH UHFRPPHQGDWLRQV P DQG IXUWKHUPRUH D
EXQGOHRIGULOOSLSHVKDVEHHQWRSSHGE\WZR)DW%DVNHWV)%7KHWUDQVSRUWHUVKRXOGKDYHRUJDQL]HGD
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EHWWHU SODQ DQG GLVWULEXWHG WKH ORDG RYHU  VHSDUDWH YHKLFOHV &RPSLOLQJ WKH ORDG DOO LQ RQH EULQJV
VXEVWDQWLDOHFRQRPLFEHQHILWVDQGWKHULVNRIEHLQJFDXJKWLVDVVHVVHGDVORZ,IWKLVWUDQVSRUWZHUHWREH
VWRSSHG LQ D URDGVLGH FKHFN LWZRXOG UHFHLYH DGULYLQJEDQ DQGEHREOLJHG WR UHORDGRQWR DW OHDVW WZR
WUXFNVIURPFRPSHWLQJWUDQVSRUWFRPSDQLHV7KHFRVWRIUHORDGLQJDQGIXUWKHUWUDQVSRUWZRXOGEHFKDUJHG
WR WKH WUXFN GULYHU DQG LI WKH ORDG KDG EHHQ WRR KHDY\ SHQDOWLHV ZRXOG EH DGGHG7KH VKLSSLQJ DJHQW
ZRXOGQRWEHKHOGUHVSRQVLEOHIRUDQ\WKLQJ7KH1RUZHJLDQUHJXODWLRQVRQWKHXVHRIPRWRUL]HGYHKLFOHV
SODFHUHTXLUHPHQWVRQWKHWUDQVSRUWFRPSDQ\DQGLWVGULYHUIRUWKHSURSHUORDGLQJRIDYHKLFOH


)LJXUHEHQGLQJWKHUXOHVIRUORDGLQJDWUXFN


,Q)LJXUHZHVKRZDQDFFLGHQWWKDWZDVIDWDOIRUWKHGULYHULQYROYHG
7KHLQYHVWLJDWLRQ$,%1RIWZRWUXFNVWKDWRYHUWXUQHGZLWKLQDVKRUWWLPHRIHDFKRWKHUZKLOH
WUDQVSRUWLQJ FRQFUHWH HOHPHQWV UHYHDOHG VHYHUDO FRQWULEXWRU\ FRQGLWLRQV 7KH FRQVLJQRU ZKR ZDV
UHVSRQVLEOH IRU SURGXFLQJ DQG LQVWDOOLQJ WKH FRQFUHWH HOHPHQWV DVVXPHG QR OLDELOLW\ LQ UHODWLRQ WR WKH
WUDQVSRUWHUV KH KDG KLUHG 7KH WUDQVSRUW FRPSDQLHV ODFNHG VXIILFLHQW FRPSHWHQFH WR FDUU\ RXW UHOHYDQW
VDIHW\DVVHVVPHQWVUHODWHGWRWKLVW\SHRIWUDQVSRUW9HKLFOHVDQGHTXLSPHQWZHUHXQVXLWDEOHIRUWKHMRE
7KHFKRVHQYHKLFOHVDQGHTXLSPHQWZHUHPXFKOHVVH[SHQVLYHWKDQWKRVHGHVLJQHGIRUWKHSXUSRVHWKXV
NHHSLQJ FRVWV WR D PLQLPXP 7KH GULYHU ZKR VXUYLYHG ZRUH D VHDW EHOW ZKLOH WKH OHJDO SURFHHGLQJV
UHYHDOHGXQFHUWDLQWLHVDERXWZKHWKHUWKHRQHZKRGLHGZDVZHDULQJDVHDWEHOWRUQRW
7KH WZR GULYHUV KDG QRW UHFHLYHG WKH DGGLWLRQDO WUDLQLQJ QHFHVVDU\ WR HQVXUH VDIH WUDQVSRUW RI ODUJH
FRQFUHWHHOHPHQWV%RWKRIWKHVHPLWUDLOHUVKDGDQHVWLPDWHGWRWDOKHLJKWRIP7KLVZDVPKLJKHU
WKDQ WKHSHUPLWWHGKHLJKWDFFRUGLQJ WR WKHUHJXODWLRQVRQXVHRIYHKLFOHV ,QDGGLWLRQ WKH\ZHUH ORDGHG
DERYH WKH PD[LPXP FHQWHU RI JUDYLW\ KHLJKW UHFRPPHQGHG IRU VDIHW\ UHDVRQV E\ WKH SURGXFHU RI WKH
VKDIWV7KHVHUHFRPPHQGDWLRQVZHUHXQNQRZQWRERWKPDQDJHPHQWRI WKH WUDQVSRUWFRPSDQLHVDQG WKH
WUXFNGULYHUV

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
)LJXUHDWUXFNFDUU\LQJFRQFUHWHHOHPHQWVRYHUWXUQHGLQ6LUHYnJ1RUZD\$,%1

%DVHG RQ RXU H[SHULHQFH ZH VXJJHVW IRXU FDWHJRULHV RI VKDUSHQG UXOHEHQGLQJ EHKDYLRU 7KHVH
FDWHJRULHVFRXOGEHXVHGLQVWUXFWXULQJGDWDIRUFORVHUFDXVDOVWXGLHV
7UXFNVQRWILWIRUSXUSRVH
7KLVFDWHJRU\DGGUHVVHVVKRUWFRPLQJVUHODWHGWRWKHYHKLFOHZLWKUHJDUGWRFODVVLILFDWLRQRUKRZWKH
YHKLFOHLVHTXLSSHGDQGPDLQWDLQHG([DPSOHVRIUHJXODUO\VHHQUXOHEHQGLQJVLWXDWLRQV
x 7UXFNVORDGHGZLWKLWHPVWKH\DUHQRWGHVLJQHGIRUHJKHDY\FRQFUHWHHOHPHQWVRQ³RUGLQDU\´
 WUROOH\V
x $UELWUDU\WUXFNPDLQWHQDQFHPDLQWHQDQFHRIIXHOV\VWHPVEUDNHV\VWHPVHQJLQHDQGOXEULFDQWV
 FRROLQJV\VWHPVWLUHVVWUXFWXUDOLQWHJULW\DX[LOLDU\V\VWHPV
/RDGLQJDQGURDGWUDQVSRUWIDVWHQLQJV
+RZWKHYHKLFOHVDUHORDGHGDQGVHFXUHGIRUWUDQVSRUWYDULHVVXEVWDQWLDOO\7\SLFDOVLWXDWLRQV
x 8VHRIIDVWHQLQJVQRWILWIRUSXUSRVHVOLQJVVKDFNOHVFKDLQVVXSSRUWVHWFRUIDVWHQLQJVLQSRRU
 FRQGLWLRQ
x &ROOHFWLYHIUHLJKWVEDGO\RUJDQL]HG
x 7KHPHFKDQLFDOSURSHUWLHVRIFDUJRHVQRWLQDFFRUGDQFHZLWKH[SHFWDWLRQVFRQWHQWVRIWDQNV
 EDVNHWVFRQWDLQHUVER[HVHWF
x &DUJRHVQRWLQDFFRUGDQFHZLWK$'5FODVVLILFDWLRQ
x 0L[RI$'5FDUJRHVDQGRWKHUIUHLJKWV
7UXFNGULYHUFKDUDFWHULVWLFVDQGDFWLRQV
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7UXFNGULYHUVDUHQDWXUDOO\RIWHQLQYROYHGLQWKHORDGLQJPDLQWHQDQFHRUFKRLFHRIWUXFNVDGGUHVVHGLQ
FDWHJRULHVDQG7KHFRQWHQWVRIWKLVFDWHJRU\KRZHYHUIRFXVRQVLWXDWLRQVZKHUHWKHWUXFNGULYHU
DFWVGHOLEHUDWHO\LQFRQWUDYHQWLRQRIWKHUXOHV([DPSOHV
x 9LRODWLRQRIKRXUVRIVHUYLFHUXOHV
x 9LRODWLRQRIWKHZRUNLQJSHULRGUXOHV
x )DOVLILFDWLRQRIGRFXPHQWV
x ,QWR[LFDWLRQ
x 'ULYLQJZLWKRXWDYDOLGOLFHQVH
x 'ULYLQJEHKDYLRURQPDUJLQVVSHHGFOHDUDQFHULVNSHUFHSWLRQQRWLQDFFRUGDQFHZLWKFRQVWUDLQWV
x /DFNRIJHQHUDOWUXFNGULYLQJFRPSHWHQFHDWWLWXGHEDVHGIRUH[DPSOHDWWLWXGHWRKHDOWK
 HQYLURQPHQWDQGVDIHW\UHJXODWLRQVSUDFWLFHV
5RDGVQRWILWIRUSXUSRVH
7KLV FDWHJRU\ LV QRW DQ REYLRXV FDQGLGDWH VLQFH URDGV DUH WKH UHVSRQVLELOLW\ RI WKH SXEOLF URDGV
DXWKRULWLHVDQGORFDODQGUHJLRQDOJRYHUQPHQWV+RZHYHUWKHWUDQVSRUWLQGXVWU\LVFROOHFWLYHO\FULWLFDORI
FXUUHQWVLWXDWLRQVVXFKDV
x ,QDGHTXDWHURDGZLGWKWRRQDUURZ
x 5RDGVQRWRSHUDWHGDQGPDLQWDLQHGSURSHUO\HVSHFLDOO\LQZLQWHUWLPH
x %RWWOHQHFNVIRUH[DPSOHIHUU\VHFWLRQVPRXQWDLQSDVVHVQDUURZDQGFXUYHGVHFWLRQVURXJKURDG
 VXUIDFHVSRRUWUDIILFIORZFRQJHVWLRQ
x /DFNRIRYHUQLJKWUHVWDUHDV
:K\GRUHVHDUFKLQLWLDWLYHVIDLOWRUHYHDODFWRUV¶EHKDYLRUDQGLQYROYHPHQWLQFRPPHUFLDOJRRGV
WUDQVSRUW"3RVWXODWHVDVDEDVLVIRUIXUWKHUUHVHDUFK
,QYHVWLJDWLRQVDQGUHVHDUFKVWXGLHVDIWHUIDWDODFFLGHQWVZLWKWUXFNVVHOGRPIRFXVRQKRZWKHJRRGVDUH
ORDGHG DQG IDVWHQHG QHLWKHU GR WKH\ DOZD\V DGGUHVV IDFWRUV UHODWHG WR WKH URDG WKH YHKLFOH RU RWKHU
EDFNJURXQG YDULDEOHV VXFK DV HQYLURQPHQW PDQDJHPHQW V\VWHPV RU UHJXODWLRQV $VVXP 	 6¡UHQVHQ
:KHQWKH\GRFRQVLGHUWKHKHDY\YHKLFOHLQYROYHGWKHHPSKDVLVLVRIWHQRQGULYLQJEHKDYLRUDQG
GULYLQJFRQGLWLRQVGLUHFWO\OLQNHGWRWKHDFFLGHQWFDXVHV+RZHYHULQWKLVVKDUSHQGIRFXVLWLVLPSRUWDQW
WRUHDOL]HWKDWIDFWRUVUHOHYDQWKHUHPDLQO\UHODWHWRWKHSURIHVVLRQDOSUDFWLFHRIWKHGULYHUVDQGWKDWWKLV
SUDFWLFH LV QRW IUHHO\ FRQVWLWXWHG EXW UDWKHU VWHPV IURP IRU H[DPSOH ZKDW LV UHJDUGHG DV DFFHSWDEOH
FRQGXFWE\RWKHUGULYHUVDQGWKHLUPDQDJHUV
,Q1RUZD\ LQGHSWKDFFLGHQW LQYHVWLJDWLRQVKDYH UHFHQWO\EHFRPH WKH UHVSRQVLELOLW\RI WKH$FFLGHQW
,QYHVWLJDWLRQ%RDUG 6LQFH  WKH$,%1KDV SURGXFHG DFFLGHQW LQYHVWLJDWLRQ UHSRUWV D UHODWLYHO\
VPDOO QXPEHU RI FDVHV+RZHYHU WKHLU DWWHQWLRQ LV IRFXVHG RQ WKH KROLVWLF WUDQVSRUW FKDLQ WR D JUHDWHU
H[WHQW WKDQ KDV EHHQ VHHQ EHIRUH LQ RWKHU VWXGLHV %DVHG RQ RXU H[SHULHQFH ZLWK WKH LQGXVWU\ DQG
SDUWLFXODUO\ODQGEDVHGWUDQVSRUWZLWKLQWKH1RUZHJLDQRLODQGJDVLQGXVWU\ZHKDYHGHYHORSHGDVHWRI
SRVWXODWHV 7KLV LQGXVWU\ KDV LPSRVHG VLPLODU UHTXLUHPHQWV RQ WKH ODQGEDVHG WUDQVSRUW VHFWRU LQ WKHLU
DSSOLFDWLRQRIWKHLUVHUYLFHV6LQFHKRZHYHUWKHWHQGHQF\KDVEHHQWRDSSO\DVWULFWFRVWRSWLPL]DWLRQ
VWUDWHJ\WKDWKDVWRDODUJHGHJUHHUXOHGRXWVSHFLDOL]HGWUDQVSRUWFRPSDQLHV%HORZZHSUHVHQWRXUVHWRI
SRVWXODWHVDGGUHVVLQJWKHFRQWULEXWLRQVRIDFWRUVLQYROYHG

h7KH1RUZHJLDQRLODQGJDVLQGXVWU\LVRIWHQUHIHUUHGWRDVWKHSLRQHHUZLWKUHVSHFWWRGHYHORSPHQWRIVDIHW\
PDQDJHPHQWSULQFLSOHV
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5RXWLQHLQVSHFWLRQRIFRPPHUFLDOJRRGVWUDQVSRUWVDQGWUDQVSRUWIDVWHQLQJVLVUDUHDQGZKHQLWLV
SHUIRUPHGLQVSHFWRUVPD\VRPHWLPHVODFNNQRZOHGJHRIVDIHW\FULWLFDOIDFWRUV
7KHH[LVWLQJUHJXODWLRQVRQKRZWR ORDG WUXFNVDQG WUROOH\VDUHGLIIXVHQRWSUHVFULELQJZKDW WR ORDG
FROOHFWLYHO\ DQG KRZ LW VKRXOG EH GRQH 7KHUH DUH QR UHTXLUHPHQWV UHJDUGLQJ PDLQWHQDQFH DQG UH
FHUWLILFDWLRQRI IDVWHQLQJHTXLSPHQW7KH LQVSHFWRUV¶DSSURDFK LVRIWHQRQHRIFRPSODLQLQJ WR WKH WUXFN
GULYHUV D UHVSRQVH ZKLFK HQKDQFHV FRQIOLFWV UDWKHU WKDQ SURPRWLQJ GLDORJXH :KHQ LQVSHFWLRQV DUH
SHUIRUPHGWKHLQVSHFWRUV¶DELOLWLHVIRUH[DPSOHWRDVVHVVFROOHFWLYHIUHLJKWVYDU\
,QJHQHUDOWKH3ROLFHKDYHVFDQW\NQRZOHGJHDERXWFRPPHUFLDOJRRGVWUDQVSRUWDQGWKHLUJHQHUDO
LQVSHFWLRQRIKHDY\JRRGVYHKLFOHGULYHUVLVWKHUHIRUHHDVLO\KDQGOHGE\GULYHUV
7UDIILFVHUYLFHVDUHQRWDKLJKO\UHJDUGHGIXQFWLRQ LQ WKH3ROLFHPHDQLQJ WKDW WXUQRYHU LQ WKH WUDIILF
VHUYLFHVGHSDUWPHQWLVKLJK,QDGGLWLRQSROLFHRIILFHUVZKRZRUNLQWKHWUDIILFVHUYLFHVGHSDUWPHQWKDYH
QRIRUPDOWUDLQLQJWRKHOSWKHPXQGHUVWDQGWKHFRPPHUFLDOJRRGVWUDQVSRUWFKDLQ7KHSROLFHDUHUHDFWLYH
7KH\DUHWKHVLJQLILFDQWDXWKRULW\DWDFFLGHQWVFHQHVWKHLUSHUFHSWLRQRIZKLFKLVSUHMXGLFHGE\WKHLURZQ
XQGHUVWDQGLQJRIJXLOWDQGFULPH7KHUHDUHIHZGLDORJXHDUHQDVEHWZHHQWKHFRPPHUFLDOJRRGVWUDQVSRUW
LQGXVWU\DQGWKHSROLFHWKXVQRFRPPRQOHDUQLQJDFWLYLWLHVWDNHSODFH
&RQVLJQRUVKDYHKDGDQLQFUHDVLQJWHQGHQF\WRRXWVRXUFHWUDQVSRUWPDQDJHPHQWDQGVKLSSLQJ
DJHQWVKDYHWKHUHIRUHEHFRPHGRPLQDQWVWDNHKROGHUV
6LQFHWKHILQDQFLDOFULVHVKDYHLQIOXHQFHGWKHFRPPHUFLDOJRRGVWUDQVSRUWVHFWRUE\OHDGLQJWRDQ
H[WUHPHIRFXVRQFRVWRSWLPL]DWLRQ7KLVKDVUHVXOWHGLQRXWVRXUFLQJRIWUDQVSRUWDFWLYLWLHVE\PDQ\ODUJH
VFDOH FRQVLJQRUV ZKLFK LQ WXUQ KDV VWUHQJWKHQHG FRQVXOWDQFLHV DQG VKLSSLQJ DJHQWV¶ SRVLWLRQV 7KH
GHWDLOHG NQRZOHGJH DERXW FRQWUDFWV WUDQVSRUWV DQG UHJXODWLRQV IRUPHUO\ KHOG E\ ERWK FRQVLJQRUV DQG
FRQVLJQHHV VHHPV WR EH GLVDSSHDULQJ 7KH VLWXDWLRQ LQ WKH LQGXVWU\ LV WKDW SULFHV KDYH EHHQ UHGXFHG
VLJQLILFDQWO\EXWQRZWUDQVSRUWHUVDUHDGDSWLQJWRWKHPDUNHWE\ILQGLQJZD\VWRHQVXUHLQFRPH
5XOHVDUHEHLQJEHQW
7KHODERULQVSHFWLRQDXWKRULW\SUHGRPLQDQWO\DGRSWVDUHDFWLYHUHVSRQVHVWUDWHJ\LQLWVVXSHUYLVRU\
DFWLYLW\
7KH ODERU LQVSHFWLRQDXWKRULWLHVGRQRWHQJDJH LQDQ\SURDFWLYHGLDORJXHZLWK WKH WUDQVSRUW LQGXVWU\
DQGWHQGWRYLHZWKHWUDQVSRUWLQGXVWU\¶VDSSURDFKWRWKHLUUHJXODWLRQVZLWKVXVSLFLRQ)XUWKHUPRUHWKH\
VHHWUDQVSRUWHUVDVVHHNLQJWRDXJPHQWWKHLULQFRPHZLWKRXWLQFUHDVLQJIL[HGH[SHQVHVE\EHQGLQJWKHVH
UXOHV
6KLSSLQJDJHQWVPDNHWUDQVSRUWDJUHHPHQWVZLWKRXWDQ\ULVNWRWKHLURZQDFWLYLW\
6KLSSLQJ DJHQWV QRUPDOO\ EDVH WKHLU LQFRPH RQ SURYLVLRQ IURP WUDQVSRUW FRQWUDFWV 7KH\ RZQ QR
WUXFNVHPSOR\QRGULYHUVDQGWKXVLQFXUQRH[SHQVHVZLWKUHVSHFWWRIXHOLQVXUDQFHSUHPLXPVWUDLQLQJ
DQG UHWUDLQLQJ RI GULYHUV DQQXDO URDG WD[HV WROOV DQG IHUU\ H[SHQVHV LQFLGHQWV DQG WUXFN UHVFXLQJ
H[SHQVHVPDLQWHQDQFHHWF7KH\VHHRSSRUWXQLWLHVLQWKHFOHYHURUJDQL]DWLRQRIWUDQVSRUWRSHUDWLRQVDQG
LQWKHVLWXDWLRQWKDWWKHFOLHQWVWKHPVHOYHVKDYHOLWWOHLQVLJKWLQWRWUDQVSRUWPDWWHUVRUORJLVWLFVDQGIDLOWR
VHHWKHSUREOHPVDQGVKRUWFRPLQJV
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7KHVWUXFWXUHRIWKHFRPPHUFLDOJRRGVWUDQVSRUWFRPSDQLHVLVFKDQJLQJZLWKVRPHPDMRU
PXOWLGLVFLSOLQDU\DQGPXOWLPRGDOFRPSDQLHVFRPSULVLQJFRQVXOWDQF\DQGGLVSDWFKDQGWKHWUDQVIHURI
UHVSRQVLELOLWLHVWRVPDOOWUDQVSRUWFRPSDQLHVRIWHQRQHWRILYHHPSOR\HHV
7KHVWUXFWXUHRIWUDQVSRUWFRPSDQLHVLVG\QDPLFZLWKDPDMRUWHQGHQF\WRZDUGVWKHFUHDWLRQRIODUJHU
FRPSDQLHV$ WHQGHQF\ LV IRU WKHVHFRPSDQLHV WR WUDQVIHUSUREOHPDWLF WUDQVSRUW WDVNV WRVPDOO WUDQVSRUW
FRPSDQLHVZKLFKDUHREOLJHGWRDFFHSWVXFKFRQWUDFWVEHFDXVHWKHUHDUHIHZDOWHUQDWLYHVLI WKH\ZDQWWR
VWD\ LQ EXVLQHVV 7UDQVSRUW FRPSDQLHV YDU\ZLGHO\ LQ WKHLU DSSURDFK WR UXOHV DQG UHJXODWLRQV EXW WKH\
WHQGWRILQGLWGLIILFXOWWRFRPSO\ZLWKKLJKTXDOLW\QRUPVDQGKHDOWKHQYLURQPHQWDQGVDIHW\VWDQGDUGV
1Mn	)MHOOWXQ
7UXFNGULYHUVRQWKHORZHVWKLHUDUFKLFDOOHYHOEHFRPHWKHSUREOHPRZQHUV
7KHWUXFNGULYHULVDOZD\VWKHSUREOHPRZQHU+HRUVKHKDVWRIXOILOOHPSOR\HUV¶RUFOLHQWV¶GHOLYHU\
H[SHFWDWLRQV HQWDLOLQJ IOH[LELOLW\ UHJDUGLQJ ZRUNLQJ KRXUV XQH[SHFWHG GHOD\V JRRGVKDQGOLQJ
FRPSHWHQFH HWF 7KHUH DUH PDQ\ SUHVVXUHV RQ WUXFN GULYHUV 7KH\ DOVR IDFH LQYHVWLJDWLRQ DQG OLDELOLW\
LVVXHVLIWKH\EUHDNUXOHVRUDUHLQYROYHGLQLQFLGHQWV+RZHYHUWKHUHZDUGVIRUEHQGLQJRUEUHDNLQJUXOHV
DUHKLJKXVLQJSHUIRUPDQFHHQKDQFLQJGUXJVFDQKHOSVSHHGGHOLYHU\IRUH[DPSOH
7KHUHDUHVLJQLILFDQWFRQIOLFWVDQGODFNRIUHVSHFWEHWZHHQDFWRUVEHWZHHQVLPLODUFRPSDQLHVRU
DFURVVHQWHUSULVHVDWGLIIHUHQWKLHUDUFKLFDOOHYHOV
,QDKROLVWLFDVVHVVPHQWRIWKHFRUHDVVXPSWLRQVRIWKHLQGXVWU\DFWRUVZHREVHUYHGWKDWPDQDJHUVLQ
WUDQVSRUW FRPSDQLHV KDG OLWWOH IRUPDO HGXFDWLRQ 1Mn 	 )MHOOWXQ  QDWLRQDO SROLWLFV DUH DLPHG DW
WUDQVIHUULQJ JRRGV WUDQVSRUW IURP URDGV WR RWKHU PRGDOLWLHV WKHUH LV ULJLG EHKDYLRU IURP VXSHUYLVRU\
ERGLHVDQGH[WUHPHZRUNLQJSUHVVXUHIURPVKLSSLQJDJHQWV6XSHUVWLWLRQDQGODFNRIUHVSHFWHQKDQFHVWKH
KHWHURGR[OHDUQLQJFOLPDWHDPRQJVWWKHDFWRUVLQYROYHGLQVHHNLQJWUDQVERXQGLQJEHKDYLRU
7KH1RUZHJLDQURDGQHWZRUNLVKHDYLO\FULWLFL]HGE\KDXOHUV7KH\FRQVLGHUWKHUHVSRQVHIURP
1RUZHJLDQDXWKRULWLHVWRWKHFXUUHQWVWDWHRIWKHURDGQHWZRUNVWREHXQVDWLVIDFWRU\
7KH WUDQVSRUW VHFWRU UHFXUUHQWO\ FRPSODLQV WKDW WKH 1RUZHJLDQ JRYHUQPHQW GRHV QRW PDLQWDLQ DQG
SURYLGHDQDFFHSWDEOHURDGLQIUDVWUXFWXUH7KHVWDQGDUGVRIWKHPDLQURDGV7(51LQIOXHQFHWKHPDUNHW
VLWXDWLRQIRUH[DPSOHLWLVPXFKFKHDSHUWRWUDQVSRUWJRRGVIURP6WDYDQJHUWR7URQGKHLPYLD2VOR
NP WKDQ GLUHFWO\ QRUWKERXQG  NP 7KH LPSURYHPHQWV DUH WRR VORZ DQG ZH DOVR REVHUYHG
GLVFRXUDJHPHQW DPRQJVW WUDQVSRUWHUV D IHHOLQJ ZKLFK FRXOG LQIOXHQFH WKHLU DWWLWXGHV WRZDUGV UXOH
EHQGLQJ
)RUHLJQWUDQVSRUWHUVIDFHZRUVHZRUNLQJFRQGLWLRQVWKDQDUHVHHQLQ1RUZD\DQGWKHVHFRQGLWLRQV
DOVRLQIOXHQFHWKH1RUZHJLDQURDGWUDQVSRUWLQGXVWU\
)RUHLJQ WUDQVSRUWHUV DUH LQFUHDVLQJO\EHLQJKLUHGE\1RUZHJLDQ FRQVLJQRUV7KHVH WUXFNGULYHUV DQG
WKHLUYHKLFOHVDUHJHQHUDOO\LQZRUVHFRQGLWLRQWKDQWKHLU1RUZHJLDQFRPSHWLWRUV)XUWKHUPRUHWKH\KDYH
FRPSOHWHO\ GLIIHUHQW ZRUNLQJ FXOWXUHV WKDW LQIOXHQFH KRZ WKH\ SHUFHLYH WKH PHDQLQJ RI WUDQVSRUW 7KH
1RUZHJLDQJRYHUQPHQWKDVSURYLGHGUXOHVDJDLQVWFDERWDJHEXWLQJHQHUDOWKHUHDUHIHZOLPLWV
7KHWUDQVSRUWVHFWRUDWWUDFWVRUJDQL]HGFULPH
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7KHUHDUHPDQ\DUHDVRIRUJDQL]HGFULPHWKDWDUHSURQHWRXVHFRPPHUFLDOWUDQVSRUW$FROOHFWLYHUXOH
EHQGLQJDWWLWXGHDPRQJVWWUDQVSRUWDFWRUVKHOSVWRHDVHWKHLQWURGXFWLRQRIFULPLQDOVVHHNLQJWRH[SORLWWKH
SRVVLELOLWLHVLQWKHVHFWRU:HWKHUHIRUHEHOLHYHWKDWVRFLHWDOFKDOOHQJHVRIWKLVQDWXUHZLOOLQFUHDVH
'LVFXVVLRQDQGFRQFOXVLRQV
,W LV LPSRUWDQW WR REWDLQ DQXQGHUVWDQGLQJRI YDULRXV DFWRUV¶ SHUIRUPDQFHV LQFOXGLQJ VDIHW\ DVSHFWV
WKDW WDNHV WKH HQWLUH WUDQVSRUW FKDLQ LQWR FRQVLGHUDWLRQ:H WKHUHIRUH QHHG WR DGGUHVV KROLVWLF WUDQVSRUW
FKDLQVVHDUFKLQJIRUPXOWLSOHDWWULEXWHSUHIHUHQFHVLQZKLFKVDIHW\HFRQRP\DQGSRZHUSOD\PDMRUUROHV
6R IDU YHU\ OLWWOH UHVHDUFK ZRUN KDV H[SORUHG WHQGHQFLHV DQG FXUUHQW VLWXDWLRQV EH\RQG REWDLQLQJ
LQIRUPDWLRQ DERXW DFFLGHQW VWDWLVWLFV DQG GLUHFW FDXVHV $VVXP	 6¡UHQVHQ  %URGLH /\QGDO 	
(OLDV  7KH WUDQVSRUW FKDLQ QHHGV WR EH UHVHDUFKHG LQFOXGLQJ FRQWH[WXDO LQWHURUJDQL]DWLRQDO
LQGLYLGXDODQGFXOWXUDOIDFWRUV:HWKLQNWKHRQO\ZD\RIGRLQJWKLVLVWRHPSOR\HWKQRJUDSKLFPHWKRGV
1RRWKHUUHVHDUFKPHWKRGVZLOODOORZUHVHDUFKHUVWRJUDVSFRUHDVVXPSWLRQVDQGGULYLQJPHFKDQLVPV
5XOHEHQGLQJ DQG VNHSWLFLVP WRZDUGV VXUYHLOODQFH DQG FRQWURO DFWRUV DUH GRFXPHQWHG HOVHZKHUH
%HLORFN 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+XDQJ5RHWWLQJ0F'HYLWW0HOWRQ	6PLWK 
1RUGEDNNH 5RHWWLQJ+XDQJ0F'HYLWW	0HOWRQ =KDQJ+XDQJ 5DX 5RHWWLQJ	/LX
DQG WKHUHFHQWDFFLGHQW LQYHVWLJDWLRQV IURP$,%1VXSSRUW WKHVHILQGLQJV+RZHYHU WKHFRQWHQWV
H[WHQWDQGSUDFWLFDOLPSOLFDWLRQVIRUWKHWUDQVSRUWVHFWRUDUHVWLOOXQNQRZQ$K\SRWKHVLVFRXOGEHWKDWWKH
VHULRXVWUDQVSRUWHUVUXOHFRPSO\LQJDQGZLWKKLJK+(6DQGTXDOLW\VWDQGDUGVKDYHGLVDSSHDUHGIURPWKH
EXVLQHVV
7KH URDG WUDQVSRUW VHFWRU LV KLJKO\ FRPSHWLWLYH 5HGXFLQJ WKH DPRXQW RI UXOHEHQGLQJ VLWXDWLRQV DV
GHVFULEHGDERYHZLOOSDUWO\UHTXLUHGLUHFWH[SHQGLWXUHE\WKHRSHUDWRUVHJ LPSOHPHQWLQJULVNUHGXFLQJ
WHFKQRORJLHV DQG SUDFWLFHV DQG SDUWO\ QHFHVVLWDWH PHDVXUHV WKDW ZLOO UHGXFH WKH HIILFLHQF\ RI WKH
RSHUDWLRQVHJE\OLPLWLQJWKHORDGWUDQVSRUWHGE\HDFKXQLW$VORQJDVLWVHHPVWREHSRVVLEOHWRFXW
FRVWVUHODWHGWRULVNLWZLOOSUREDEO\EHLPSRVVLEOHWRRSWLPL]HULVNJRYHUQDQFHDQGUHGXFHDFFLGHQWVWRD
OHYHOWKDWLVDVORZDVSRVVLEOHEDVHGRQFXUUHQWNQRZOHGJH
7KHXVHRISUHVFULSWLYHUHJXODWLRQVLQWKHWUDQVSRUWVHFWRUGRHVQRWLQLWVHOIVXSSRUWWKHGHYHORSPHQWRI
DULVNLPDJHWKDWRSHUDWRUVDQGGULYHUVFDQXVHWRPHHWWKHVWDWHGFKDOOHQJHV
$ SUHVFULSWLYH UHJXODWRU\ V\VWHP UHTXLUHV QR PRUH IURP WKH DFWRUV WKDQ PHUHO\ UHVSRQGLQJ WR WKH
SUHVFULSWLRQV2QHZD\RIHQKDQFLQJDFWRUV¶UHVSRQVLELOLW\FRXOGEHWRGHYHORSDPRUHSHUIRUPDQFHEDVHG
UHJXODWRU\V\VWHP7KHURDGWUDQVSRUWVHFWRUFRXOGKDYHVRPHWKLQJWRJDLQE\OHDUQLQJIURPWKHSHWUROHXP
VHFWRUIRUH[DPSOH/LQG¡HHWDO%XLOGLQJQHZV\VWHPVIRUULVNJRYHUQDQFHLQWKHURDGWUDQVSRUW
VHFWRU DQG UHO\LQJ PRUH RQ SHUIRUPDQFHEDVHG UHJXODWLRQ PD\ SURYH D GLIILFXOW WDVN ,W ZLOO SUREDEO\
UHTXLUH D QHZZD\ RI WKLQNLQJ DPRQJ UHJXODWRUV DVZHOO DV RSHUDWRUV'LIIHUHQW UHJXODWRU\ ERGLHVZLOO
KDYHWRFRRUGLQDWHWKHLUZRUNVRWKDWWKHUHLVQRDPELJXLW\EHWZHHQWKHVHWRIQRUPVDQGHQDFWLQJSUDFWLFH
DPRQJGLIIHUHQWUHJXODWRUV7KHSXEOLFUHJXODWRUVDQGVXSHUYLVRU\LQVWLWXWLRQVZLOOKDYHWRVSHDNZLWKDQ
XQDQLPRXVYRLFHWRDOODFWRUVLQWKHVHFWRUSXEOLFHJURDGDGPLQLVWUDWLRQDVZHOODVSULYDWHDFWRUVDQG
GULYHUV7KHUHJXODWRUVDQGWKHGLIIHUHQWDFWRUVZLOODOVRKDYHWRFRRSHUDWHWRFRQWLQXRXVO\EXLOGUHOHYDQW
ULVNLPDJHVDVDEDVLVIRUVSHFLILFDFWLRQV7KLVZLOOUHTXLUHFORVHDQGIUHTXHQWFRQWDFWEHWZHHQWKHDFWRUV
RI D NLQG WKDW LQLWLDOO\ DW OHDVW FRXOG EH H[SHULHQFHG DV D WKUHDW WR IUHH FRPSHWLWLRQ LQ WKH VHFWRU
([SHULHQFHIURPWKHDLUWUDQVSRUWVHFWRUVKRZVWKDWVKDULQJRIVDIHW\UHODWHGNQRZOHGJHDQGFRRSHUDWLQJ
RQEXLOGLQJFRPPRQULVNLPDJHVFDQEHGRQHLQSDUDOOHOZLWKFRPSHWLWLRQIRUFRQWUDFWVDQGFOLHQWV
'HYHORSPHQWDOSURFHVVHVEHWZHHQUHJXODWRUVDQGDFWRUVRI WKLVNLQGDUHQRWRQO\UHFRPPHQGDEOHRQ
WKH EDVLV RI H[SHULHQFH IURP RWKHU VHFWRUV EXW DOVR KDYH D VWURQJ IRXQGDWLRQ LQ FXUUHQW WKHRULHV RI
OHDUQLQJFIVHFWLRQ
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$ SRVVLEOH DQG WHVWDEOH ZD\ IRUZDUG LV WR DOORZ PDWXUH FRPSDQLHV WKDW VKRZ ZLOOLQJQHVV DQG
FDSDELOLW\ WR GHYHORS DQG PDLQWDLQ D VDIHW\ PDQDJHPHQW SURJUDPPH RQ WKH EDVLV RI WKHLU RZQ ULVN
DVVHVVPHQWV7KHVHFRPSDQLHVFRXOGEHDOORZHGGHYLDWLRQVIURPFHUWDLQSUHVFULSWLYHUHJXODWLRQVDQGEH
DXGLWHGE\WKHDXWKRULWLHVRQDGKHUHQFHWRWKHLURZQVDIHW\VWDQGDUGV,QWKLVZD\LWZRXOGEHSRVVLEOHQRW
RQO\ WRJHW WKHEHVWRXWRIDSHUIRUPDQFHEDVHGDSSURDFKEXWDOVR WREHJLQDFURVVFRPSDQ\SURFHVVRI
GHYHORSLQJFRPPRQYLHZVRQVRXQGSURIHVVLRQDOSUDFWLFHDQGUHDVRQDEOHFRQGXFWLQWKLVVHFWRUPRUHLQ
OLQH ZLWK FXUUHQW H[SHFWDWLRQV LQ RWKHU VHFWRUV ZLWK VDIHW\ FULWLFDO IXQFWLRQV VXFK DV WKH SHWUROHXP
LQGXVWU\
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